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HRosa Beddington, an outstanding scientist who helped
revolutionize our understanding of early embryonic devel-
opment, has died at the age of 45. She was a true intellectual
who combined clarity of thought with amazing technical
skill, both of which allowed her to push away barriers to
knowledge. Rosa also had such a distinctive character and
love of life that her memory will not just endure, it will
continue to influence all those who knew her.
Rosa Susan Penelope Beddington was born March 23,
1956, the second daughter of Roy and Anna Beddington. She
was educated at Sherbourne School for Girls and then at
Brasenose College, Oxford, obtaining a First-Class B.A. in
Physiological Sciences in 1977 and her D.Phil. in 1981. Her
research for the latter was carried out under the supervision
of Dr. Virginia Papaioannou in the Department of Zoology
and the Sir William Dunn School of Pathology. Her thesis,
on cell fate and cell potency in the postimplantation mouse
embryo, dealt with the fundamental question of how an
early embryonic cell type gives rise to many others as
development proceeds and how this process is controlled.
This topic set the future direction of her research. The early
development of mammals is difficult to study as it takes
place within the womb (uterus), unlike the situation with
many other types of animals that develop outside the
mother. This led to a significant gap between our knowl-
edge of these other animals and that of mammals, which of
course includes our own species. Much of Rosa’s subse-
quent research has helped not only to close this gap, but in
many ways to take our knowledge of mammalian develop-
ment beyond that of other vertebrates, through the power-
ful combination of embryology and genetics.
From 1981 to 1983, Rosa carried out postdoctoral re-
search with Professor Richard L. Gardner, before being
awarded a Lister Research Fellowship. This allowed her to
establish an independent group at the Imperial Cancer
Research Fund Laboratories in Oxford. During this period
she contributed to the knowledge of cell lineages in the
mouse embryo and helped develop techniques for studying
gene function in development. In 1991 Rosa moved to
Edinburgh, to the Centre for Genome Research. Here she
was able to expand both the size of her group and the scope
of her research, developing methods to find new genes
involved in embryogenesis.
In 1993, Rosa was appointed Head of the Division of
Mammalian Development at the MRC National Institute
for Medical Research in Mill Hill, London. This turned out
to be the perfect environment for her, where she could both t
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ere studying similar problems in other animals or com-
letely different systems. It was during this period that she
ade the discoveries that allowed a major paradigm shift in
ur understanding of how the basic body pattern of the
mbryo is established. In the 1920s, Spemann and Mangold
howed that transplantation of a specific piece of embry-
nic tissue from one embryo into another could lead to the
ormation of a complete duplicated embryo or axis. This
uggested that this tissue, the “organizer,” contained all the
nformation needed to instruct other tissues to make an
mbryo. They were working with frog embryos, which are
any times larger than those of mice at this stage. Rosa
ook on the challenge of repeating this experiment in the
ouse, which emphasizes her considerable technical skill.
he results revealed that mammals have an organizer too.
owever, she realized that the duplicated axis was not
omplete: it lacked head structures. This observation, to-
ether with her insight and a series of superb experiments,
ome carried out with her close friend Elizabeth Robertson
t Harvard, led Rosa to understand that the head of a mouse
mbryo is induced to form by a second tissue, the anterior
isceral endoderm. This is in fact not part of the embryo
tself, but one of the tissues packaging the embryo, which
ntil this time had been considered by most to be there
imply to help support and nourish the embryo within the
terus. Rosa’s realization that this was not an inert tissue at
ll, but one fundamental to the development of the body
lan, led her to search for and find genes involved in this
rocess of “head induction.” Subsequent work from Rosa
nd her colleagues has led to further understanding of how
he early mouse embryo is patterned by a series of interac-
ions between extraembryonic and embryonic tissues.
Rosa’s work was recognized by numerous awards and
nvitations to international meetings. She was one of very
ew UK researchers to be made an International Scholar of
he Howard Hughes Medical Institute (1993–1998). In 1999
he received the Waddington Medal from the British Soci-
ty of Developmental Biology. Also in 1999, she was elected
Fellow of the Royal Society.
Rosa has had an immense influence on her field, beyond
hose of her discoveries. She helped pass on her skills as an
mbryologist to others, not only to the people fortunate to
ave been in her laboratory, but also to many others
hrough, for example, the Mouse Course at Cold Spring
arbor Laboratories. Rosa worked tirelessly for her labora-ory and for the wider scientific community and while she
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4 In Memoriamcould be demanding and sometimes very critical of others,
she was equally as tough on herself and she always com-
manded immense respect for her intellect, knowledge, and
understanding. Rosa was also a very skilled artist, fre-
quently found drawing during a seminar rather than taking
notes, but still with the ability to ask the most probing and
often unsettling questions. Her illustrations in scientific
papers and textbooks, as well as on everything from t-shirts
to prize medals (including the Waddington), were not only
scientifically accurate but also often pieces of art in their
own right.
Many will remember Rosa for her long white hair, her
sense of humor, and her passion for discourse over a bottle
or several of wine. We should keep this memory, but also
consider how bravely she faced first her fight with cancer
Copyright © 2001 by Academic Press. All rightnd then the realization that it had won. Despite devastat-
ng physical effects, Rosa managed to maintain her intel-
ect, her interest in science, and her ability to make light of
er circumstances. Her strength of character was an ex-
mple to all.
Rosa leaves behind her husband, the Reverend Robin
Alastair) Denniston, whom she married in 1987. She both
as devoted to and took strength from him. She also leaves
ehind a great legacy in her published works and in her
nfluence on many friends and colleagues. While they will
nd themselves cruelly deprived of such an important
gure in their lives, Rosa would not want us to stop
njoying science and life one little bit.Robin Lovell-Badge
s of reproduction in any form reserved.
